HPLC Analyses
Conversions of the reactions were determined with an Agilent 1100 high-performance liquid chromatography system coupled to an ultraviolet detector ( = 305 nm). Approximately 80 µl of reaction solution was collected with a disposable syringe and the solution was filtered through a syringe filter (Millex®-FH, 0.45 µm, hydrophobic PTFE membrane, Merck Millipore) into a HPLC vial. The sample was diluted with 1200 µl of hexane:MTBE (23:1, v/v). Separations were performed with a Chiralcel® OD-H column (4.6×250 mm, 5 µm, Chiral Technologies Europe, Illkirch, France) and an isocratic eluent composed of hexane:IPA 97:3 (v/v). Injection volume was 10 µl and column temperature was 23 °C. Retention times were 9.8, 14.6, 24.1 and 27.8 min for (R)-2, (S)-2, (R)-1 and (S)-1, respectively. Figure S1 . Chiral HPLC chromatogram of the preparative scale reaction at 24 h.
Preliminary reaction conditions
Nine solvents were tested in the O-acylation of rac-1 with vinyl acetate (Table) . After 96 h, the reactions in 2methylbutan-2-ol (tert-amyl alcohol, t amylOH) and methyl tert-butyl ether (MTBE) reached close to 50% conversion (entries 1 and 2), whereas in the other solvents the reactions were clearly slower (entries 3-9). Regarding enantioselectivity, MTBE, diisopropyl ether (DIPE) and t amylOH were the best solvents with E > 100 (entries 1-3). 
Determination of the absolute configurations by X-ray diffraction
Chloroform was added dropwise into a solution of (R)-1 or (S)-2 in n-hexane at room temperature to dissolve the compounds. Slow evaporation of the corresponding solutions at room temperature resulted in single crystals suitable for X-ray diffraction analysis.
Single-crystal X-ray data for (R)-1 and (S)-2 were acquired using a Rigaku SuperNova dual-source Oxford diffractometer equipped with an Atlas detector, using mirror-monochromated Cu-Kα (λ = 1.54184 Å) radiation. The data collection and reduction were performed using the program CrysAlisPro 1 and the Gaussian face index absorption correction method 1 was applied. The structure was solved with direct methods (SHELXS) 2 and refined by full-matrix least squares on F 2 using the OLEX2 software 3 , which utilizes the SHELXL-2015 module. 
Docking of acyl donors and DIBO to CAL-A
The bound PEG molecule and the flap region (residues D425 -P441) were removed from the CAL-A crystal structure (PDB ID: 3GUU 4 ) to mimic the open substrate-binding conformation. Maestro (Version 11.4, Schrödinger, LLC, New York, NY, 2018) was used to draw the structures of the acyl donors and DIBO, as well as to prepare them (ligand preparation tool) and the edited protein structure (protein preparation tool) for the docking experiments. The acyl donors and DIBO were covalently docked to CAL-A S184 with Glide in Maestro, using a custom chemistry input file describing the formation of the first and second acyl-enzyme intermediates, respectively (see scheme 2 for details on the reactions). Furthermore, Mg 2+ binding sites were predicted using the MIB: metal ion binding site prediction and docking server (cutoff for relevant Mg 2+ binding site results is 1.8). 5, 6 PyMOL (version 2.1, Schrödinger, LLC) was used to analyze the complex structures and to generate images, where the visualized pockets were calculated with Surfnet 7 .
Mg 2+ binding site prediction
The MIB: metal ion binding site prediction and docking server 5 was used to predict the amino acids that potentially bind Mg 2+ (cutoff value for relevant results 1.8). The predicted binding sites in the lid and near the active site are marked in green and blue, respectively. 
CAL-A residue

